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= (57) Abstract: An Fe-Cr-Al stainless steel plate of high Al content exceeding 6.5% and double-layered plate thereof; a honeycomb 
Produced from the stainless steel plate or double-layered plate; and a process for producing the stainless steel plate and 
double-layered plate. In particular, an Fe-Cr-Al stainless steel plate of high Al content characterized by comprising, in terms of 
v "ffj"* 10 1 ° 3 ° % ° f Cf ^ m0re than 6 5 to 15% of A1 - and hi 8 h - AI double-layered plate thereof. Preferably, further, one or both 
V© of 0.02 to 0.1% ofTi and 0.02 to 0.3% ofNb are contained and simultaneously 0.01 to 0.1% of La, 0.01 to 0 1% of Ceand 0 01 to 
^ 0.05% of P are contained therein. Also preferably, further, 0.01 to 1.0 mass% of Cu is contained. Still also preferably, further 0 001 
to 0.1 mass% of Mg is contained. Furthermore, there is provided a honeycomb structure produced from this Fe-Cr-Al stainless steel 
^j. Plate. 
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T» h 5 „ 

©T, ^ = # A#:<£>£ 5 tf tfff&#i:g^ lfcVM2Al©:^-;fef!c§f^3l& 

, ^ffiOAlXteAl^^&m^, i^Al^^fOFe-Cr-Al^^^^ 
^*4PIIR£ bfc^# % ^ffi^AlXfiAl^^^^-^-^^^ig^^^^ 
, Fe-Cr-Al^^^ 1/ V*ail«fc: & £ 5 - t iZ ft V) % 

Fe-Cr-Al^*^ ^U*0|;K (fg) <D^mK, * § ^ 1 M 
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#e>tt/eCV> 0 S%mm$te2 »mEX±T*&Z > t <£ 9 & £ LV^ £ , 
fcl_fctf<5£ fc*-e*5. **8li©*;K©jj^&ioo / i,n#Til!R£ 

S2000-eS^$^^TV^5Ra©i i: T?&3 0 

^*««*%t?, Al : 6.5%|gl5%^T, Cr : 10% ^_h30% # T, ft 

fc. Si : 0.1%«±1.0%«T. Mn:0.5% 

KT > Al : 6.5%IH15%«T\ Cr : 10% « _h30% « T , mUFeRtf 
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<Ofcfc&mtr<D'V > JiK* 1.0% t -r -5 0 

Sfc* AlSre.5%tt**-t-«rifcJ:!!) % 41 tt *> »ft ft * ftJ: 
^5iH5T't5 0 ft tl L , Al^***ti5%fc**.« 
Yb*5ii£f©-e, J: IK £15% tts 0 

Cr^l0%^±^^f§ rtfa^ 
it*ST?*5 0 fc/cL, Cr£W*aS30%«r«*.$ £ 41 « <Z> 16 ft # ii 

02%^_h0. l%^Ti:Nb : 0. 02% _h0. 3% T O f* La 
: 0.01%^_h0.1%^T, Ce : 0.01%£*_L0.1%£*T\ P :0.01%« 

Ti : 0.02%^_h, Nb : 0. 02% U± <D -JfX it M2f £ 3 ZL h 

, Nb^o. 3% £jg x. 5 £ &til<?>WWtfc&kLm&m&Rf£-t'<DT* % r 

La:0.01%^Jh, Ce : 0.01%«±$r^tt§ 4|«<z> 
ilfl5ttfe«Jit5£i:#T»*«. fcfdb, La^S0.1%, Ce#0.1% 

P«:0.01%^±^t5i, La, CeHr^T B# © £ftf*t« £ * g& it 

& 5 <9 JfUl^^Fe- Cr- Al^ ^ ;/ ($&) (Co 
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*&m<Dmhi&^^-fz> xT>u*m t lts, ai : 6.5%^is 

%4^T. Cr : 10% # ±30% ^ T * Hr ft 5 Fe - Cr- Al* * 7 > V X 

#»fe*t5. t /7 J: 9 t>***&«fca«t*»jfcLTt>, S«<D 

fc0*U<« s ***B5*»fe t /10«rtR:2&HiSr^^$**b«f, « 

fefcffiTLT. ft £3$ fefcfnj_ht- 

£ P£ © ^ # $ tt , O.l^mJ: » jjft^ £ ^ fc 

ft«#oa«#fiTLTU*50T?«F* L<ftV^ 0 ^oT, £R£© 
^t^O.^m^iS^m^TiLfc, £ 9 0 3; L < % 1 M m 
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* 5 fc & ~e & S „ 

= A*****?- <5$B*K£ LTtt, 
fi%t % Al : 6. 5%M15%^T, Cr : 10% £*_L30% Sk T> 
a^^Fe^LtK^F RT 38 *B 4& * 5Fe-Cr-A15R^^ f U^fflffi ( 
*&) 5:ffiV^rH5T^5 0 * fc, ««©M#«i%"e, Si : 0. 
l%£^_hl.0%^T, Mn:0.5%^T, Al : 6. 5% j@ 15% £1 T , Cr : 10 
%^_h30%^T, »«PFe3ttJt^Rr»^|e^^6 > ft 5 ^|| R ^ fflv%(5 ^ 

A1^6.5%@-^^t-§ ^fci!), fffto W BMbtt Sr ft_h $ * 3 

tf^T\ _hRg £15% f- -5 „ 

Cr«r 10% 3 £ t fo& 9 % S«t£©W|Hbtt&fa_L£-fr.5 

tf<D-e N JbRg&30% t t5, 

5 £ i: 3 0 fcfcU, Si-£;fr*#i. ()%«:«*. 5 £ HE *g <Z> H <ffc 

tfSjit?®T? % _L&g£l. 0% f5 o 
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**W©***tJf^s* £?>{C, Ti : 0. 

02%£A_t0.1%^T£Nb : 0. 02% ±0. 3% T <D -frX » M2f , La 
: 0.01%^_h0.1%^T, Ce : 0.01%^_h0.1%^T, P :0.01%^ 

Ti : 0.02%^^ Nb : 0. 02% U ± <D -JfX tt M2f & * #f 5 - £ 
teJ:!K «©Dtt^$#f§> M s T-£ <5 0 tctZV, Ti #0.196 
, NbtfS0.3%£jg;t 5 £*«©W»fcttfcjS#»fc2fcf3?*-©T?, £ 

ti h <d m & ± m t 1, it . 

La:0.01%^_L, Ce : 0.01%«±^tf t5 ^ i (C J; ^ 
ilftttirtlit5:i#Tf$5, fcfc L, La^ 0 .l %> Ce^ 0 .l% 

P ?r0.01%^J:^^r-f-5 , La, Ce^#l«o«»jC«tL«^«B&jh 
tSSJ**s*)2 0 fcfc'U P 05% fcjfi*.* £»^<ffc44© 

^ 01 & fel o V> T tfc K i~ -5 o 
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S1>0£ Li*W;fcl5H 5 1000°C%^x.§ J: 5 

°C * h 1 0 0 0 °C * Tf© M 0 55 ft m a # 1 5 „ m / m / °C K _b 2 3 ^ m / m 
/°C£AT\ 900lCTf»)eUfc0.2%»A a (N/mm 2 ) Ifl&JP* 
t Cum) mBMmWta („m/m/t) ©B«#TIB<1> 

(-9.0875X«2 +4 .2913xl0 2 Xa-3.82415X10 3 ) / t 

< 1 > 

W_L©J;5fc, ft « off*, *M*K*« HE«fcS8W-*»**«ftg 

ft5A = ^A#lrtft5>H^tic/iofc 0 Jb|B< 1 > sUS 

ft f* T in Jfc'* 3 bte*) X*-&2> 0 

JRffttt, 10^ m*«T«M® -^o^tb^^ C^i-v^-e, TRS 
£10* mi Lfc 0 4fc40|* m^IiS i ~ = # A WJEE# » < * 

40 m i Lfeo 
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* 23 ^ m/m/°C£rjg*L3 b 3ft jc£ # tf$ * # < ft i? -j- 
#k*L&V>fc# N J:KSr23ju m/m/°C i L 0 

i?, < 1 >5£,<Dm.m b Ufc 0 ft 1£ <£> 35 £| < &5 *s if, 

®*%T^ Al : 6.5%®15%^T, Cr : 10% ^_h30% T, 

Srl^Sr t^Tf 5 0 *fc, aft^il^isgfyot', Si : 
0.1%^_hl.0%^T. Mn:0.5%^T, Al : 6. 5% jfi 15% « T , Cr : 
10%^_h30%^T, a»Fe.RtJS^^ra!T««r*»&*««|«*fflVN5 

tf©T?, _hRg &10% £ 0 

Cr^l0%^±#^rf § - i fc x 9 , S?«Ofifttt^filJ:H5 

Mn£0.5%^T i tSOtt, £ *l K J: o T ft** © » 
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-t 5 it #> x* h <5 „ 

Mfc>&i%m±&itz> z t&x% %<dx, rm&o.it-rz. &tcsi 

02%£*_h0. l%^T^Nb : 0.02%^±0.3%^T©-^XfiM*, La 
: 0.01%£*-fc0.1%£*T\ Ce : 0. 01% £*_L0. 1% £A T , P :0.01%« 

Ti : 0. 02%£*_h, Nb : 0. 02% ± <D — M# Sr ^ ft 3 £ £ 

Jcfc*K ««©«ttSrSft5-t*!tft5. fcfcb, Titf50.1% 

La:0.01%^_h N Ce : 0. 01%^_h Z^^^ 5 £ t lZ £ V) , 
»»flSttftftJ:^«i fcfcb, La#0.1%, Ce^o.1% 

P *:0.01%«J:M?-<5 , La, CeUrf B» O ^MfJ *t*^ Sr Bfrifc 

/^*Wfc«i*«:iI#**T*ilfciBfl:fc Lfc t 1000°C £ jig -5 ± 
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cr-Aimx^ v u*mm, mts^w^mm. cm) 

&fc> Al^#*^6.5%SrS^5^:^K©iSAl^WFe-Cr-Aim 
Al^**Jd$6.5%«r***Fe-Cr-Al^'7 t VU^«U4 % j»MJDX 
U , J5EM *5 5 /^ m ft & ifjp L V^i & # >fc jEE jg £ fr 5 
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'jk&cD^mz. j: 19 , Aixr*Ai^A*ft#**TAiA**»j«-r« n 

vn T JEE 3B£ ^ * III # £fc< &*?fc£ES£fr? :HS T . 

# So 

5mm£*_b 2 mm£*T £ i~ 5 £ 0* UV> 0 0. 005mm^^TM* , & © Pi 44 tf$ 
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& X # 5 0 

^ 3| ^ Aij8i«r#sip l 7t ^ ^ > u^mwLt^ b ft zmmm&u;ffi;}& 

|41 ^ AIMS: ft-* Lfc* x V t^gpg^ £ ft 5 lAltflli 
§rfetS:M^ UTAllr^r ^ I' * * :&£ fie $ ^ , -e©^ryi/^ 
^«^mffi^LT^^BjOJi5Al^^Fe-Cr-Al^^^ >U*mM t 
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VU*a«*MteAl&tf*$*5^Sfc Lilt $W*£®fc: 
i:»3WiA*e,3fcS^>f ^ h£2Pii-t-3o Am^ttJp^ftgo. 1-50 

Sr/BV^fif J:v^ j£jffl£LTt>* X H m #r » ^ *r v- V V 4$ & m *l 
^ h*ftttl0-5000cp©|RIK:«oT*5< £ £ V^* 6, *t 5 . 

fc*i5tt*ffl&T?fc&VNas, ^Stt#BB«^J: 0#* Uvn. Am* 

o 
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ii^^^i^r^sfcAm^^^^rt-^^^ v N zmisv, mmmfc 
x o xmm* (cAi^rfem $ ciiia o T$g*£* oai^w*^6. 

iSII->©Ali*Mft, _LfBtf> J; 5 fc> ^ = # Aflc&Tg/fci- 
•f-5ll«©igS^Alf&*tf>^te N _L|3C J; 5 teAm* fcfcfjg £ 
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•kft&mm-tzmfammtemm&Mj&irz ~ t^x%^ 

Al^;ft&:^±$^5#J3 <b#-f-5 0 t£oT, f^^ffiMltfcOAl^-^ 
*te6. 5%^T £ LTfc^ AlJg^^^c7)gig^^^^LSi--5 b 
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V , ^-X^ ^ Al^ t frSKirken 
— £: * 5 X x 1/ U^mfcte, Crl0~30% Al-g-W 

# x # s ^ e> x h 5 o 

iBP^^fefSc^^^tillH^^-t&mat^ J; V) ^ # < -r*W£&^ 0 © 
fcfcltt, ##i-SAl^^^^Al<^^T*lfc^^^5t-I?fem-r %7hmx 

mcv Tcm&^^zitthtf&^o mutf, si. Be, c<k c r . m s 
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m M 55 m & ^ ^ $ ii: A 1 & & ft it i£ ft K: ^ a t n ^ - * U # # i~ -5 
# K IE tt £ -5 # M «; , *t o Al^^fi £ K < L T £ % # 

J: 5 fc-t-tbtf, J; 9fflfftf*Jtfc:ftS 0 - a& Mt o n Iff » . ifciMI 
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«flBlfc±oTS)Jit5. KHISrJR < S ttS»«L3S^WSrS < 

Al<£££ft-#t~5 ^©■"S-^ttOff^ra, 10 ji mg£}5> &500 

^^XVI/J^«^ ($g) # A Iflf-t-'* fflft ($g) ©J? 

* i^SSI^^ t OM^T*#^bfc^^^(DffiAl^^rFe-Cr-Al^ 

Fe-Cr-Al^*^ ;/ l^ip^oMitfC&V^, «|;KJE3BEffljr©Al'g- 

o 

*^0J(cl*5VNT«, Al^*#6. 5%*^o^^ (^t r^-* 

Aitf ^fucfeiifcs&iiisrm-r - ^ iaot«>f>©Ai^fi^ 
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mu^m^fr t ( urn) t-t-zt, *%&mfc&^xte^~% j»w<d 

6 5 » 1 cmS 9 X 5 t (N/cm) &>±X%> 

) ~c) ©3o©*ftA»e,Si)?t5:ifcJ:!i, 

srjS5ia#H^x^«La-t--5 r £ j; o t ai & << - x mu * 
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ffifcAllR&Tg/fc LtKMllrlf *f» fc: « # 38 Iff Ht 

SilTf ^ ^-^*«-©^®(c:Ai^^Mfeo tr, m^&ot, © 
BEsg^TSr^Tu, ^ - * mu ©n^ne m fc auk £ u , <*e>^ 

S^tSo Al]R©^{iafcFeM£»;R<**5 £ i:fcJ:oTAlJ^^^M 

A^Sr^^i-5IB^©^®icAm^«r#^$-^ % 
flrillMlt^itJ;^ A14r«|«©rt«Blcitf:tfcS*s o #3 
V>T^ = * A 5 BfcfcfiJ:, M©iIfcttAlI^$ 
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kmm&ttmt$-&z>ftm t its, ai^^^ sr-^t?^ 
^mm^mmmzmifi ^<^#^ ©^~# ^mm^^kinm^m 

AlUr^*^ 6.5%«T^L, Cr©HrW*i*. 10-30% £ -f 

* , A#:<DAl#^jl^^tu<^Fe-Cr-Al^^ ^ ^ U ^ ^ 

4K (SS) ^^fc. Si : 0. 1%~1. 0%, Mn : 0. 5% &L 

T^r^^TU, ^VWS, Ti : 0. 02%— 0. 1%. *3 J: t>\ Nb : 0 

.02%-0.3%0-^Xfi^^^^^, a>o x La : 0.01%~0.1%, C 
e : 0. 01% ~0. 1% % P : 0. 01 % ~ 0. 05% £r "a" if r £#T?£«5£i«t 
iff 56© i & «9 -efc 5 o 

f*#S*SAl»*at, Si, Ca, Sr. Y, Zr, B a> La, Mg, 
Ce, HfXSTaOlS^i^tf L#5 0 

B 1 Kw-T «t 5 fc, AMAl»*«r, ^ = # A # ZM&.'r 5 Fe- Cr 

Al £ tt* 5 *>©-?& 5. 
3Bflr>^ = # A#te#bTH\ fc»©a&*satfs 
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1 ) ^4 >^m^^:m (03) 

f Ltv>5/V ^assr/B^s :i^ft5 0 

L#>, 2»i?^H® lZ/<4 ^ffrttm ir ft (£» 

2) Al»*fc^X@ 
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LVN|S*^#f,tt5„ Sfc#:ife|*Lfc£#fc:50jBm£:® 
3) Al»*^y hatlg 

WriBl) „ 2) ©xe&EHSMcfx 5 / p 9 % X©%0^g 

y y h^&5 0 -ffcfcfc, Al^Sr, ttti^t^Li?) 
T-^Vh^ML, HI 4 ~m 6 ^^-fMIB 1 ) ©Igt^ifc, ^ 

t^^fef |cj;otAa^$n5 0 Al^W^MS, Al 

^6i^$tlSo Al^-f is h 10~ 5000m Pa • sOfflfC^ 

oT&<£, J:^iHf*tfS#&*i,3. £f c . 8fc@/ff£jfcasiO£*Jb© 

iffftbV>. frffEagl £ imai, -hPSfiSOju m^T % £f £ L 

< $5 T i~ 5 <£> J; 0 

4) |gj|Ig, l&IIS 

tfllBl) , 2) Oi|a*.#*>*, fe5^ii3) ©^ft?ffflV^t, Al 
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a&*a.3g©ifigT? x H7fc*ti5fc, Al©Sft;tts*T© J: 5 Kit 

Al* fc-»#*<£/&#75S^tB &MAl*0>Fe, Cr»ft*S]S5*5 0 j£ 
*IAl*^ttiT*# SFe^CrOifcf* S 1* PS »> # *> tK PI#£ T*^ 

, teXSTj&SoTV^ &*IWfl5"fr4fett, S^-^fcTC^r 

Al» LTV>fcfcC«£-Cl£tfS.5 0 

^tfitt* ¥^T'6.5«*%j@15»f %^TT'fe§ - £ . 
„ 6.5fi%^Ttli, 40Mm*l©iIt% +^*i»lfe'fbtt^^ 

o 

0.06^ { (/N = *A^©ff) X (#*t©Al«*%) /100+ ( 
Al^lCS) } ^0.15 

^t^v^*6^^ 0 © ft #> , ffrig b <£ 5 ft ^ T - ;/ * - 
?tV^ Alftfc 5 ©t^5 o 

flew:, rtWfc^^E^^tfcjRort^^se^s.ftifli^-^^^jj.^ ^ 
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*@4$?l : $M,602,001^fc§B^£jh,TVN3 J; 5 ffl&Htl 

fflV^5ri:t?$,§ 0 Al^ h LTA1»*&#*£* 

/^#j£©Al#^r»*s^ < ^ i^— jffctf>Al*&5fc3:;Bv>5 £ , Al 

Al^^MO-®#tf« fc^*ttTVN5Al^W*«, 2 fi%J^±T^ 

*k 2 «s%^_hAi^^w$tuxvNtv^ % mmmtz&^T hmur 

K0«^M**ttfcA14:*t«Ei-5)/!tJe> % Sfe^A^J&SfcoTfc, »^ 
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8 «i% b Lfc 0 

*/*3its/N=# j^ftKmmtstizz 40^111^^ 

Z>mfa<Dkinte £r*T o ^Mfc[H8 (a) % ® 8 (b) fc^c 

mmtfi&j&sti^ mm&i$ftte y ^a-y^^a-h Cyr^s-?-) 

Septet , — NiPXUfc^^i: ^mfeT 
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Vtm^Zmn-r* fc&MJi. A#:£rlJj£t-<5Fe-Cr-Al^* 
7- yi/^itt©Al#tiii6.5Si%^l5ft%^Tit5 k ft 

V^V>1000tJS£$T?La>J:#Lfc^ o - © J; 5 

A^^^^-fSFe-Cr-Al^^^ ^ ^ * * <0Al-£#ft «t 

< & s a» e> -e & 5 . 
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*-£i«5Aliir^*<b ttt) S&lc, #*:*;*A**&**#;* 

Mmit<D®i2rfo&£ £100% t #*ar;*A**& 1 %~50 96© 
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{iff its t ^vn q 

©Ai-g-^r*^6. 5%srje^.5 i <n * mwc # m X. s ^ , 

A« ffiflj i©Mttt/N = #A#*ij5Ut5^ 

ry^xiit^i^ttSAltft^I^fe^S^ti Lttt, ^ 
-^7 -Aftr^Jdc^^XT- ^ v^««©^MfcAlSrf?f^ £ ^r, Alfa** 

&mnif * aw t w%jf * mm tt'i^&*§r it ^ottf 5 r 
ai-w v h ii^T?t§ 0 kinm tmm 

it£^ 0 *3H©*tt^ >- h©**fefit«Ol!:l!!T'*5. 
-f ^ hS^telO~5000mPa • 8©MlC«ot*5 < £ & #5 # b *L 
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4 > h *m.J5 U fc ^ = # A #: tb 5 ^ te*. T — zf n - £ 

* ww©-^ v htfmm&tem< * , wat^A-wo^ ^ 

h^3tff^.»4ff < «:5 0 t©* *^>f ^ h u, 

mmm&mte6oo°c&± t-t <s . ^ ^ h * tarns 

, AlOjfc&tfSMfc S 2 «^<DA1^-T >- h £2p4I L % — # &#i<D& 
£ h K X o t 5„ 
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o 

nmm i 

Ttzmmte^^xte. -r >=t v y ^Ai^^a^s. o% t ai^ 

# A $ 80mm % ~ # A ^60mm© ^ ~ # A #: £ U 0 ± ;U $5 g£ Y£ 
400cpsi (jft t° 5/ ^2. 5mm. 2& iS5 £ 1. 25mm) Xh 5 . :©a^*a^ 
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25mmfc o T £ ? # L fc 0 ^ ~ # i>> # Jij g|S o V^ T & , 
^Mg|5£r6 5 fait VMb# -5 P^M^at i: Lfc 0 

mmVtCo 50kgtf5^ yrf y \. <£ff&M£20|IlfTV^ ^MB^^flJtt^^ 
h o 7t o 

oV\TitCu?rtf No. 8~10, 12, 13fd o T Cu £ Mg£r c*T^ 
No. llfcoVNTfiMg^^-^ UT*5 9 , % & 0 £ 5 # «■ 
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: 0.03%, S : 0.001%, Al : '5 %, Ti : 0.03%, Cr : 20%, Nb : 0 
.03%, La: 0.05%, Ce : 0. 05%, N : 0. 007% <D X T >- U X M & S 

•f^hSr, ^? £ ^Iiti$ L, ?&giooo°c, 4 RfPeg-eB&SI Lfc 

50ff*% t , oi^/w-fe^ n ^^mM5QMM%(Ditm<Dh t , 
^riX 1/ >-^r^*D Lf&^^lOOcpfcft 3 J; ? fcf!^ Lfc 0 -e^^^, 

£Btf>^te, No. 1 , 2, 3, 4 T^^ftlO, 50n 100 ^ 200^/c 

mmrn 2 - 2 iz ssvnte:, ^ ^ ^ i^iii^cAisrx^ig^ l-cjp 

^0.5~4 M m©AlI!r^^U, ?M^1000°C, 2 H# ^S^S U 

o ^<Dm^, *t u xmm<Dmwn.£ fes n 0 . 5, 6, 7, sa> 

•^Ttl^tLRaT* 1 , 2, 3, 4 ^mi^ofc 0 

mmm2-3 cn 0 . 9) fc&vN-tte, ^ hkim&j&i&i-zmm 
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(mmm 3 - i ) 

tt^^^f 1%T% C: 0.007% x Si: 0.3%, Mn:0.3%, P 
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0.03%, La: 0.05%, Ce : 0. 05%, N: 0.007%, J? £ 30 » m <D * 

t > \s * mm k: *5 if % it &n o it o 
*mwmno. i Ai-g-^*^ 5 %, Ai^^©#^ratt_h 

TrMffifc&o # L, K^4'T?1200 o C x 2 B# ffl <D m%b M & ft o £ h \z. 
<toTli|Lfc 0 &mm&<Dfcmn30ix m, «^^©Al-^^a«7. 
5%T*S>5, *Sogjg^6i.2^mjfi»©t:5l:, 0.2~0.5^m 

a«rff 5 r »c i 59 , ff*50/*m, A1^W*7. 5% (Dm®, b 
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*W^K«300BT?»flr*fc#ffl>: 0 fc o 0 fcJK 
2. 3% i: {g ^ o tf> t? h 5 o 
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it 3& <D $g ffl 



1 . Cr : 10%~30%, Al : 6. 5% ^ ~ 15% £ ^ ^ , 

2. itUB^^ »*%-?, ££>fC s Si : 0. 1%~1.0%, Mn : 0. 5 
%KT**tt5: 3 If^OtSH 1 Al^ 
^Fe-Cr-Al^^-^VI/^iia®,, 

3. f&iEiP^^ Ti : 0. 02%~0. 1%, *5 J; 
l>\ Nb : 0.02%~0.3%© — ^Xtt^Sr^*, La : 0. 01% ~ 0. 1% 
> Ce : 0. 01%~0.1% % P : 0. 01 % ~ 0. 05% £r <g tr - t & £ f 
5li:&e>f£B 1 Xtt 23HteB«i©imAl*#Fe-Cr-A13R^9 l ^U^ 

4. flftgBflifttfS, $ <b fc % Cu : 0. 01% -1. 0% £r#W 

t5 -i «r#mi:-r5it^(Df5ffl i ~ 3 <d (q tit* i mizmrnvmn 

"a-^Fe-Cr- Al^ X Is U ^MW.* 

5. mmmfatf, «*%-<?, £e>fc, m s : 0.001% ~o. i%& -a-w 

Al-^#Fe-Cr- Al^^ ^ >U^m^ 0 

6. HUlBiitefi, «*%T% Zn, Sn, SK Bi, Pb<£> ff- tfS , 0.05 
%«Tte«IR**L-CVN*r i *49ft&-t-<5l»*<z>46H 1 ~ 5 gf tf> fa 
*t** 1 ^{-flB^^iftAl^^Fe-Cr-Al^J^^ yi/^DS, 

it©tai-6 *©V>-f ft* 1 EtefBfc^iSSAl^Fe-Cr-AiaS 

8. lEff^S 5 a mSl± 2 mmWT <D X y- is l/^H^©^® \z. s A1X 
ttAl£»&as## $ ftTfc V) % ft ^©|g|S 1 ~ 6 ^Ofa 
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9. ttHBAlXttAl-frAtfSi, Ca, Sr. Y, Zr, La, Ba, Mg, Ce. 
HfXteTa© 1 i«±!:^t5: i £ #HS: t -t 5 ft * <D 15 ffl 7*te 
IB«fe©i^Al^^"^ji^ 0 

10. SJ|^io~40pmt'fc5 r £ ZWmt -t Slt^OlSH 8Xtt 
9 «fcSB«t©l«Al^^r«Jl« 0 

11. mmm^.<Dmm jss*^ i m^.to^^srioo-fn/cm 2 ^ 

12. fl&iB^&#&flia> % ^o, ^©tf»©Al»S*s«H«»f»© 

13. ltG«C#Ki%i*, Si : 0.1%~1.0%, Mn:0.5 
%^T<lr^^r-r§ r i ^#ifc^-rSiS^<Df5Hll^Xf*12^(c|2« 
^i^Al^WFe-Cr-Al^X^^l/^^^,, 

14. «ft%T% ^tc, Ti : 0.02%~0.1%, *3 £ t>\ Nb : 0. 02 
%~0.3%O-^Xf*M^^^^, La : 0.01%~0.1%, Ce : 
0.01% —0.1%, P : 0. 01%~0.05%£r«g-fr * k & #m k T -5 
^t5K13^(CiB«©«Al#WFe-Cr-A1^^7 i Vl/^ffl^ 0 

fB^©^Al^^Fe-Cr-Al^Xx ^ U^#5^ 0 

16. MIBfl!«<©*j¥Sr t i bfc t UtT IB £HR ft 

^©^ffll5^fc|B«(^^Al^WFe-Cr-Al^^^^ lx^^^ o 
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17. tttt&Ro****, 0.1<im-6 jam^fe^- 
•t-S»^O^Hl5X«16^{C|B«c^^Al^^Fe-Cr-Al^^^^L, 

18. MSB«|«Off $ lOj* 111 — 40^ ml?fe-5 £ £ SrWIRirfS 
**©*Hl5~17*©tt*t* 1 *fc!B*©ilSAl**Fe-Cr-Al*;* 

19. ttB«fi»U96l« t $P>^ % Si : 0.1%~1.0%, Mn : 0. 5 

^fc!B*£<A i^Al^^Fe-Cr-Al^;* =r > UXfflfo, 

20. Ti : 0.02% -0.1%, *5 J; Of 

, Nb : 0.02o/ o -0.3o/o(D-^X«^^^^^, La:0.01%~0 
• 1%, Ce : 0.01%~0.1% % P : 0. 01 % -0. 05% % tt ZL h * 
i^«»*©*Hl9*te««©i«Al**Fe-Cr-A13R^y J'U** 

21. ^rlB«l«©^C$ t 75*10 # m~40/* 20°C 1000°C * TfO 
ff«3S^lfc a #15^ m/m/ 0 C~23;im/m/ 0 Cl?|> 5 % 900°C t? 
S'J^b/c0.2%»^ a (N/ mm 2 ) , ftftjy* t Um) fc % 
SS^ifca (/zm/m/°C) £ © M m T IB < 1 > ^ £ ffi fc U , 

M 1 ^{-l5^©i^Al^-^Fe-Cr- Al^^. x 

(7 > (-9.0875X « 2 +4.2913X10 2 X a - 3. 824215- X 10 3 ) 
/ t < 1 > 

22. MCi«^Ii%T, ££>fc. Si : 0.1%~1.0%, Mn : 0. 5 

WFe-Cr-Al^X -r V lx^|§^ o 

23. WGfli#ffi% 7 , Ti : 0.02%~0.1% % ft J; 

, Nb : 0.02%~0.3%©-^rXf*^^^^^ x *» 0 , La:0.01%~0 
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.1%, Ce : 0. 01% -0. 1%, P : 0. 01% -0. 05% % ^ ^ k #M 

24. 5 n mSl± 2m|^T©^t > * g« <D * ® , A1X 
fSAl^^tf^ Cr:10%-30%, Al:6.5%j» 

25. ^rS2igAl^j§^©3p^0^ f;: jsvNT, STfi%T? N Si 
: 0.1% -1.0%, Mn : 0. 5% T Sr -5 £ t £ # ^ £ 1~ 5 =jf jfc 

^ISlS24^fc|B«©fgAl^^r^jl^^^5t^-^ o 

26. ttB5,MAl&m&<O s £%3W.f&Kl33\,^T , fi%T\ Ti 
: 0. 02% -0. 1%, *5«tt>\ Nb : 0.02% -0.3% (D — ^-X^M^^-^ 

La: 0.01% -0.1%, Ce : 0.01% -0.1%, P : 0. 01%~0. 05% 

27. WimMkl&m&<D¥-%3mj8.lZ. *5VNT, «*%T?, £?>fc, Cu 
: 0.01%~1.0%^^^t-S r £ Sr#mii-5^^<Dt5ffi24~26^ 

28. MiBi^Ai^ji^©^iij|a^^*5v>T, ira%-e, M g 

: 0.001%-0.1%$r^^t-S i k £#ffc k -f 5 if ^<D$5ffl24-27^ 

29. l!trfBi«m^Jg^©:qZ:l$jBa/?fcf;i:i8V^, fC4%-e, Zn, Sn, Sb 
, Bi, PbO-^ff-tfS, 0.05%£ATfc'»JK$^TV>5 - £ its 

30. Mte##$*fcAi;*HtAl*£j&S % Si, Ca, Sr, Y, Zr, Ba, 
La, Mg, Ce, HfX teTatf) 1 ffi^_h £ - £; ^ ^ § 
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31. »*®«6H24~30©tt*i,*i *fc«*©;tfttT?»e>;h,fcrtAl 

$ M^EIfSr ^r#iS:ii-§^Al^^Fe-Cr 

32. tt*4>«6H24~3o®ftr*L* i *fcia*©*s-c#e>nfei«Ai 

33. If *©l5ffl24~30tf>fa;ft,^ 1 mtemM<Dj?feX*nt>frlfcmkl 

34. Wf*©«ffl24~30©fa;h,a> 1 9 fc IB « © 3r & X* # tt iff |B 
^Fe-Cr-Al^J* x ^ U 7. mWL ©SSJat^^o 
31-34*OftTtt^l «fc«*©ilfAl^*Fe-Cr-A13R^y 

36. IS^^fgffi 1 ~ 7 ©fa ft* 1 *fcte*©i*Al^*rFe-Cr-Al 

37. »*©<SHH-23«©ftr*b^ 1 *fc|B*©i*Al£jfirFe-Ci— 

38. »*©«H24-309C©flr*b3M5in:B«O36rtfeteJ: 9#£>ft 
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39. JC*%T«, Cr:10%~30%, Al : 6. 5% U T £ ^ ^ , g5«R*SF 

40. ^rf2«^^a*%T^ Si : 0.196-1.0%, Mn : 0. 5 

41. itfrlBlM^ jC:i;%-e, $^>( C% Ti : 0. 02%-0. 1%, & J; 

, Nb : 0.02%~0.3%69-^Xtt^^-$r^^, *>o, La:0.01%-0 
.1%, Ce : 0.01%~0. 1%, P : 0. 01% ~0. 05% tp ^ £ 
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42. tlllB^^^tLfcAm^T}^ Si, Ca, Sr, Y, Zr, Ba, La, Mg 
, Ce, HfX«Ta(Dlffi^J:^^^-t-Si^^#mi-r-5if^Oi5|S 

39~4i^ofBiti^ i mizum<D&tfxfrfcMmmm^~%&#i<Dm: 



74 



WO 2004/046406 




T/JP2003/014832 



Fig.3 




WO 2004/046406 



T/JP2003/014832 



Fig.7 



® 



Fe-Cr-AlflBfe 



i-qoo 



(Fe,Cr)-Aljfe«flBfl;^#|»jft 



Fig. 8(a) 




Fig. 8(b) 




BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



Interna^^papplication No. 

PCT/JP03/14832 



A. CLASSIFICATION OF SUBJECT MATTER 

int.cr C22C38/00, C22C38/20, C22C38/26, B01D53/94, B01J35/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



b. fields; 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI C22C1/00-49/14, B01D53/94, B01J35/04 



1 ^S^^S?^ minimUm d °"f °" ^ *» CXtCnt that SUCh d0CUment s " included " "° marched 
Jitsuyo Sbuan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kbkax Jitsuyo Shinan Kbho 1971-2004 Jitsuyo ShSn Toroku £to 1M6-2S2 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 4-350148 A (Kawasaki Steel Corp.), 

04 December, 1992 (04.12.92), 

Claims; Par. Nos . [0001], [0009], [0012], [0016]; 
. examples 
(Family: none) 

JP 2-86848 A (Aichi Steel Works Ltd.), 
27 March, 1990 (27.03.90), 

Claims; page 3, upper left column, lines 6 to 12 • 
page 3, lower right column, lines 17 to 19 
(Family: none) 

US 5173471 A (Usui Kokusai Sangyo Kabushiki 
Kaisha) , 

22 December, 1992 (22.12.92), 
Claims 

& JP 4-31617 A 



1-10,15-42 
11-14 



1,7,8,10,21, 
24,32,35-39 
11-14 



11-14 



I I See patent family annex. 



Special categories of cited documents: 



"A" document defining the general state of the art which is not 
considered to be of particular relevance 



■L' 



earlier document but published on or after the international filine 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other 
means 

P" document published prior to the international filing date but later 
than the priori ty date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 

^ ^ understand the principle or theory underlying the invention 
X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

•Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



5 of the actual completion of the international search 
19 January, 2004 (19.01.04) 



Date of mailing of the international search report 

03 February, 2004 (03.02.04) 



Authorized officer 
Telephone No. 



INTERNATIO] 




SEARCH REPORT 



Internal 



plication No. 
/JP03/14832 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 



because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

In order for a group of inventions claimed in claims to satisfy the 
requirement of unity of invention, there must be "special technical features" 
for linking the group of inventions so as to form a single general inventive 
concept. In this connection, the group of inventions claimed in claims 1-42 
are recognized as being linked only in the matter of "Fe-Cr-Al stainless 
steel plate of high Al content comprising, in terms of mass%, 10 to 30% 
of Cr and more than 6. 5 to 15% of Al, the balance composed of Fe and unavoidable 
impurities . " 

However, this matter is described in prior art references, for example, 
(continued to extra sheet) 

□ As 3,1 re( l uired additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. [x] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIO 



QUA SEARCH REPORT I Intcmatj^fe^ 



pplication No. 
7JP03/14832 



Continuation of Box No. II of continuation of first sheet (1) 

JP 4-350148 A (Kawasaki Steel Corp.), 04 December, 1992 (04.12.92), and 
JP 2-86848 A (Aichi Steel Works Ltd.), 27 March, 1990 (27.03.90), and 
hence cannot be special technical features. 

Consequently, there exist no special technical features for linking 
the group of inventions claimed in claims 1-42 so as to form a single 
general inventive concept. 

Therefore, it is apparent that the group of inventions claimed in 
claims 1-42 do not satisfy the requirement of unity of invention. 

In light of specified aspects of inventions recited in the independent 
claims, it appears that the claims of this international application 
comprehend the inventions to be divided into the following six inventions : 

•claims 1-10, 36 

•claims 11-14, 37 

•claims 15-20, 37 

■claims 21-23, 37 

•claims 24-35, 38, and 

•claims 39-42. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



a. nmnm-t z> #m<D#m (slwft&g (ipo > 



J P 0 3/1 4 8 32 



Int.Cl' C22C 3 8/0 0. C22C 3 8/2 0, C22C 3 8/2 6, 
BO ID 5 3/«|lf, B0 1J 3 5/0 4 



wattr-D ^s^Fpiw^f (m&®n#m (ipo ) — 

Int.Cl' C22C 1/00-4 9/1 4. BO ID 53/%, B01 J 3 5/0 4 



0*®HJB*T*^« 1 9 2 2 - 1 9 9 6¥ 

B*H4fcBB£ffl*r364*« 1971-2004^ 

n*m&»mmmm4tn 1994-2004^ 

B*fflHffl£r£g«§^$a 1996-200 4*p 



H§il-»-3£l8g>e>:h,&2:ift 



jp 4-350148 a omm&ma&tio 

1992. 12. 04, immitamm} , [0001], [0 

00 9], [0012], [0016], U 



JP 2-86848 A 

1990. 03. 27, ®nm*(Dmm, *3j«e±*6 

ft, f&3H:&Tfi»l 7-1 9ft 

(77 s y — fcu 



-12 



I- 10, 15-42 

II- 14 



1,7, 8, 10,21, 
24, 32, 35-39 



11-14 



t><£> 

B*rb< l4tt©«j8iJ*a*«raiSc-t-«fcftjcg|ffl-r* 



«fc o-ciiaMfe&«fcv* t %*. e>H5 1 «> 



19. 0 1. 04 



03. 2. 2004 



B*H#if/T (I SA/J p) 
MfflBttk 100-8915 



4K 



9 8 3 3 



03-3581-1101 3435 



fil^PCT/ISA/2 10 (1 9 9 8f7fl) 



/J PO 3/1 4 8 3 2 



5173471 A (Usui Kokusai Sangyo Kabushiki Kais 



US 
ha) 

1 9 9 2. 1 2. 2 2, #m»#tf>$&ffl 
&JP 4-31617 A 



11-14 



^PCT/ISA/2 10 (JR2-5-^Ot)t*) (1 998f7fl) 



frg»ftv»fc»g>ftfl, OKI'*— $?©2©«E*) 



J PO 3/14832 



ffim8^3^ (PCT1 7&(2)(a)) 0>«£ttJ:!K ^(Dffl^SHS^i^oaft fcj; OIS*tDtei8^-gI5^oV^^ 



t£o TIE* $*VC W£V \, 



^l&lft^^k&S^A 1 ttF e - C r - A 1 ?k*<r^U*mWi\ 



4. □ mmAt>s&&*mam&^&nt:mmftizi(ittLt£frvit<D-?, z<Dmvm&n&\*. m^(r>n&m<Dm^te.m 



«^PCT/ISA/2 10 (S&l^- (1) ) (1 9 98^7^) 




m&mm&^ p^^/j po 3/1 a 8 3 2 



JP 4-350148 A Ol|«f«««SC:#tt) , 1 9 9 2. 1 2. 0 4 
JP 2-86848 A (gfc£!ffl«5££4±) , 1 9 9 0. 0 3. 2 7 



• lf^:o^ffli~i o, 3 6 

• ff 3fctf>$Sffl 1 1 ~ 1 4 , 3 7 

• f*2fc<£>&IS 15 — 20, 37 

• t%&(Dfom2 1—2 3, 3 7 

• ff 2fc<£>$EIS 2 4 — 35, 3 8 

• ff#tf>$Sffl3 9 — 42 



«S;PCT/ISA/2 10 (m\^-i?) (1998^7^) 



